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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce at low cost a 
solar cell high in efficiency by forming in a short time and 
stably a zinc oxide film having an excellent optical 
confinement effect and using the film as the photovoltaic 
element 

SOLUTION: In the production method of the zinc oxide 
film forming the zinc oxide film on the conductive 
substrate 103 by energizing between a conductive 
substrate 103 immersed in an electrodeposition bath 104 
and a counter electrode 105 immersed in the 
electrodeposition bath 104, the temp, of the 
electrodeposition bath is kept at >50** C, and a temp, 
profile in which the temp, of the electrodeposition bath 
at a final stage of the electrodeposition is lower than 
that at an initial stage is given. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
S.In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the zinc-oxide film that temperature of an 
electrocrystallization bath is made into 50 degrees C or more, and the telophase of 
electrocrystallization is characterized by the temperature of an electrocrystallization bath giving 
the temperature profile who becomes low from the early stages of electrocrystallization in the 
manufacture approach of the zinc-oxide film which forms the zinc-oxide film on said conductive 
base by energizing between the conductive base immersed in the electrocrystallization bath, and 
the counterelectrode immersed during this electrocrystallization bath. 

[Claim 2] The manufacture approach of the zinc-oxide film according to claim 1 characterized by 
a counterelectrode being zinc. 

[Claim 3] The manufacture approach of the zinc-oxide film according to claim 1 or 2 
characterized by conveying a conductive base in an electrocrystallization bath continuously. 
[Claim 4] The manufacture approach of the zinc-oxide film according to claim 1 to 3 
characterized by using two or more electrocrystallization tubs from which the temperature of an 
electrocrystallization bath differs at least. 

[Claim 5] The manufacture approach of the zinc-oxide film according to claim 1 to 4 
characterized by an electrocrystallization bath being the water solution which contains nitrate 
ion, zinc ion, and a carbohydrate at least. 

[Claim 6] The manufacture approach of the zinc-oxide film according to claim 1 to 5 
characterized by returning in an electrocrystallization tub after circulating an 
electrocrystallization bath and heating. 

[Claim 7] The manufacture approach of the zinc-oxide film according to claim 1 to 6 
characterized by carrying out heating annealing of this conductive base immediately after 
immersing before a conductive base is immersed in an electrocrystallization bath. 
[Claim 8] The manufacture approach of the zinc-oxide film according to claim 1 to 7 
characterized by filling up the heated electrocrystallization bath. 
[Claim 9] The manufacture approach of the zinc-oxide film according to claim 1 to 8 
characterized by making larger than atmospheric pressure the pressure of the ambient 
atmosphere which meets with an electrocrystallization bath. 

[Claim 10] The manufacture approach of the zinc-oxide film according to claim 1 to 9 
characterized by heating a counterelectrode. 

[Claim 11] The manufacture approach of the zinc-oxide film according to claim 1 to 10 
characterized by calculating the temperature compensation value of an electrocrystallization 
bath from the temperature of an electrocrystallization bath, the board width and plate kindness 
news of a conductive base, and the bearer rate of a conductive base, and controlling the 
temperature of an electrocrystallization bath by the heat regulator based on this temperature 
compensation value. 

[Claim 1 2] The manufacture approach of the photovoltaic cell which the temperature of an 
electrocrystallization bath is 50 degrees C or more, and is characterized by the telophase of 
electrocrystallization including the process which forms the zinc-oxide film on said conductive 
base by energizing between the conductive base immersed in the electrocrystallization bath 
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which has a low temperature profile in the temperature of an electrocrystallization bath, and the 
counterelectrode immersed during this electrocrystallization bath, and the process which forms a 
semi-conductor layer from the early stages of electrocrystallization. 
[Claim 13] The manufacture approach of the photovoltaic cell according to claim 12 
characterized by a counterelectrode being zinc. 

[Claim 14] The manufacture approach of the photovoltaic cell according to claim 12 or 13 
characterized by conveying a conductive base in an electrocrystallization bath continuously. 
[Claim 15] The manufacture approach of the photovoltaic cell according to claim 12 to 14 
characterized by using two or more electrocrystallization tubs from which the temperature of an 
electrocrystallization bath differs at least. 

[Claim 16] The manufacture approach of the photovoltaic cell according to claim 12 to 15 
characterized by an electrocrystallization bath being the water solution which contains nitrate 
ion, zinc ion, and a carbohydrate at least. 

[Claim 17] The manufacture approach of the photovoltaic cell according to claim 12 to 16 
characterized by returning in an electrocrystallization tub after circulating an 
electrocrystallization bath and heating. 

[Claim 18] The manufacture approach of the photovoltaic cell according to claim 12 to 17 
characterized by carrying out heating annealing of this conductive base immediately after 
immersing before a conductive base is immersed in an electrocrystallization bath. 
[Claim 19] The manufacture approach of the photovoltaic cell according to claim 12 to 18 
characterized by filling up the heated electrocrystallization bath. 

[Claim 20] The manufacture approach of the photovoltaic cell according to claim 12 to 19 
characterized by making larger than atmospheric pressure the pressure of the ambient 
atmosphere which meets with an electrocrystallization bath. 

[Claim 21] The manufacture approach of the photovoltaic cell according to claim 12 to 20 
characterized by heating a counterelectrode. 

[Claim 22] The manufacture approach of the photovoltaic cell according to claim 12 to 21 
characterized by calculating the temperature compensation value of an electrocrystallization 
bath from the temperature of an electrocrystallization bath, the board width and plate kindness 
news of a conductive base, and the bearer rate of a conductive base, and controlling the 
temperature of an electrocrystallization bath by the heat regulator based on this temperature 
compensation value. 

[Claim 23] The manufacture approach of a semiconductor device substrate that temperature of 
an electrocrystallization bath is made into 50 degrees C or more, and the telophase of 
electrocrystallization is characterized by the temperature of an electrocrystallization bath giving 
the temperature profile who becomes low from the early stages of electrocrystallization in the 
manufacture approach of a semiconductor device substrate of having the process which forms 
the zinc-oxide film on said conductive base by energizing between the conductive base 
immersed in the electrocrystallization bath, and the counterelectrode immersed during this 
electrocrystallization bath. 

[Claim 24] The manufacture approach of the semiconductor device substrate according to claim 
23 characterized by a counterelectrode being zinc. 

[Claim 25] The manufacture approach of the semiconductor device substrate according to claim 
23 or 24 characterized by conveying a conductive base in an electrocrystallization bath 
continuously. 

[Claim 26] The manufacture approach of the semiconductor device substrate according to claim 
23 to 25 characterized by using two or more electrocrystallization tubs from which the 
temperature of an electrocrystallization bath differs at least 

[Claim 27] The manufacture approach of the semiconductor device substrate according to claim 
23 to 26 characterized by an electrocrystallization bath being the water solution which contains 
nitrate ion, zinc ion, and a carbohydrate at least. 

[Claim 28] The manufacture approach of the semiconductor device substrate according to claim 
23 to 27 characterized by returning in an electrocrystallization tub after circulating an 
electrocrystallization bath and heating. 
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[Claim 29] The manufacture approach of the semiconductor device substrate according to claim 
23 to 28 characterized by carrying out heating annealing of this conductive base immediately 
after immersing before a conductive base is immersed in an electrocrystallization bath. 
[Claim 30] The manufacture approach of the semiconductor device substrate according to claim 
23 to 29 characterized by filling up the heated electrocrystallization bath. 

[Claim 31] The manufacture approach of the semiconductor device substrate according to claim 
23 to 30 characterized by making larger than atmospheric pressure the pressure of the ambient 
atmosphere which meets with an electrocrystallization bath. 

[Claim 32] The manufacture approach of the semiconductor device substrate according to claim 
23 to 31 characterized by heating a counterelectrode. 

[Claim 33] The manufacture approach of the semiconductor device substrate according to claim 
23 to 32 characterized by calculating the temperature compensation value of an 
electrocrystallization bath from the temperature of an electrocrystallization bath, the board width 
and plate kindness news of a conductive base, and the bearer rate of a conductive base, and 
controlling the temperature of an electrocrystallization bath by the heat regulator based on this 
temperature compensation value. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example of the: equipment for enforcing the 
manufacture approach of the zinc-oxide film of this invention. 

[Drawing 2] It is drawing showing aging of the temperature in an example 1, and a current . 
[Drawing 3] It is the sectional view showing an example of the continuation formation equipment 
for enforcing the manufacture approach of the zinc-oxide film of this invention. 
[Drawing 4] It is the sectional view showing other examples of the continuation formation 
equipment for enforcing the manufacture approach of the zinc-oxide film of this invention. 
[Drawing 5] It is the cross section of the photovoltaic cell which applied the zinc-oxide film 
formed by the approach of this invention. 

[Drawing 6] It is the sectional view showing other examples of the continuation formation 
equipment for enforcing the manufacture approach of the zinc-oxide film of this invention. 
[Drawing 7] It is drawing showing an example of the algorithm of electrocrystallization 
temperature control. 

[Drawing 8] They are the temperature distribution in an example 7, and drawing showing change 
of current density. 

[Drawing 9] It is the sectional view showing other examples of the continuation formation 
equipment for enforcing the manufacture approach of the zinc-oxide film of this invention. 
[Description of Notations] 

101 Power Source . 

102 Heater 

103 Conductive Base 

104 Electrocrystallization Bath 

105 Counterelectrode 

106 Electrocrystallization Tub 

107 Load Resistance 

108 Circulating Pump 

109 Thermometer 

301 It is Delivery and Roller. 

302 Conductive Base 

303, 304, 305, 306, 307, 308, 309, 310 Conveyance roller 

311 Rolling-Up Roller 

312 313 Counterelectrode 
314 315 Heater 

316 317 Electrocrystallization bath 

318 Hot Bath Tub 

319 Low-temperature Organ Bath 
401 It is Delivery and Roller. 
402, 403, 404 Conveyance roller 

405 Rolling-Up Roller 

406 Counterelectrode Anode Plate 
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407 Power Source 

408 Circulating Pump 

409 Heater 

410 Electrocrystallization Bath 

41 1 Electrocrystallization Tub 

412 413 Thermometer 
414 Conductive Base 

501 Transparent Electrode 

502 3rd P Layer 

503 3rd I Layer 

504 3rd N Layer 

505 2nd P Layer 

506 2nd I Layer 

507 2nd N Layer 

508 1 St P Layer 

509 1 St I Layer 

510 1st N Layer 

511 Transparence Conductive Layer 

512 Metal Layer 

513 Support Base 

514 Semi-conductor Layer 
601 It is Delivery and Roller. 
602, 603, 604 Conveyance roller 

605 Rolling-Up Roller 

606 Counterelectrode Anode Plate 

607 Power Source 

608 Circulating Pump 
609, 611. 613 Heater 

610 Electrocrystallization Bath 
612 Zinc Nitrate Water Solution 

614 Electrocrystallization Tub 

615 Conductive Base 

901 It is Delivery and Roller. 

902 903 Roller 

904 Conductive Base 

906, 907, 908, 909, 910, 913, 914, 915. 916 heaters 

905 Rolling-Up Roller 

911 912 Counterelectrode 
917, 918. 919 Power source 
920 Circulating Pump 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 

[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 




[Drawing 6] 
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Drawing 7] 



[Drawing 8] 
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[Translation done.] 
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3 0 BA«:»> ifaS Ommt?. /ISO. 12mm*^6 
0. 1 5mm©ffiH> fiSW5 Omm*>6 1 0 0mm© 
eH©*>©4-®l:M!R L/fliCi/c. 
[0 02 2] mtiTfS 1 0 4 tt5SlgMiS©7k?§-^i b, 2 
0 g/1 ©S(l^t?-»f-^*n-;^?:m. ft'MffilSiSett 
HUKtet^rO. 1 mo 1/1*560. 0025mol 
/ 1 ic^<t$itfc. mws 1 0 4©SgWt-^S? 1 0 
2, 1 0 3(Cj;^-C$lJaJL/. SS*^68 5°C$r^{tS 
•S. E|ttnSiS«0. 3mA/cm'*>610 0mA/c 

©S^fiScS^SPSlJL. -?-©tiS?r-e5^^^:^*5$,s, 
[0 02 3] {'Pi!{Ufc^{bffii8IS©PffiCC«l»/cSiJSM- 

[0 02 4] [/^•->T■i' f-mff] ©WjStcEntin-r'Sm 

i3K:%E©.m3iti^j:fiSti©^'S:^^<c< s;^sS;&^m 
r6i*J * s c i *i 6 . S«f i^©S«f ?S©iaS*^{b S 5 

[002 5] [ S E M ] {'PfiSS tltcSatMMm'k^mt 



m-i>t. s^^5 0 1 ^mmmmmb 1 1 mum 
m»m<DWi}mi)i=s:mm-r -5> c i tc j; r . 

S35t??ffiS6 0 0 n mdieteS 1 0 0 O n m<Dife?:JRS^ 
5^2.C<!:3&l-e#5C<t5&>6.. 5 0 9 tCbfe-TI^ 1 © i 

[0026} [XiisiiiST] »<bffil&|g©ilis«j&i3:7^:^ 

i2inns©<fci>s!{bffiifi]g*i»enntf?fc 

[0 02 7 ] [ HHR B«m] ^^m-cimbfcmim 
s5m'kmi>fc±mmm(Dmim'^wmir?>tci!bic. hh 

[0 028] *^?^rfFSb:^cK{bffi 

i> h;l'AM 1. 5, StMSSiKl 0 0mW/cm'©TCC 

[0 029] [ig«5!>inBiaii] i^mR-Q^^hicmm. 

^Xi»-c«3&sLfc^(c. ^^bffiisiffii*©s?fe^*^il© 
»*sn. K{b^8i«®jSS*)S©«3!»sn*s* D ^ 

3!PtCot,i-C^?:tf ^ C i (CJ: «5 . ^^^^(DWmm 

[0030] [2!/WT;^seil] *^i»-ei^LfcKfb 

ffiiS*fflt.^:fc*|iimt4©i*i^f*:@». Pinm^^ri"? 
pePJ«iES> nJlffliU3:ft®iL/r^m€rif-:.Tt^-So 
S!/-«-<T:^Kil<!:». *P8«?fe©p)B1IltCiE«E. nJB 
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K^®p i n«^*s«n«>Sff©:A:t§4IS'^Sfc© 

[003 1 ] Jia±©i: ^ &ffl'JSRi>'^il^rfelT©*il 1 

[0 0 3 2] (^1)J130. 1 5mm*$5 0mm 
ifiS 0mm©4 3 0 BAS^^ffll^/c. EnflD^SSSBS?: 

*rf i C ■S-CEPJtoSSaigS 1 0 m A/ c m' tc^ 

10 :b1i-r-S<t L?c„ S^©5B^ffiiS?gm?0. 2 mo 1 
/ 1 i U/ii. mff?S©aS« 5 0 'C^i 6 9 5 'CWffiH <!: 
C©ffili©13l</&iae[^K*Jt,»TgElg=Srtfori:. 
[0 033] ^«f?S©jaffi3!>56 0 -CJitiOli^tCfclr^r 
?]5R£L//clSi5C«. XlglHlJf:^-^^' h-'l'tcj;?)li©1t3»© 
. ^-fb*!* -5. C i r> fc. «*f tSOiagJ&i 5 0 'CtiT 

©ti-&K:*j(,irj&ggl/?c|g«:«JS^©iBifiitt«Be>n^c 
1^*5^ mWi§©JaS*^±*5^«:i4)3^cii'^;;i'U;T'i' 
i»©®?<bffiSS© cliS©i5|$Tf - i'*s;x^{c3S< r-tTfe 
•?> ^tt»©«featft^3!>J«ia^Di2[tii'£S^-rJ;^fc& 

20 S?£:-?-©X^|5ISt:^-^^ hJU©*ffliti©^{fc*>?>. 
Wa©^#f?§*rjK}i^fiX^1f'5(ii'. K4i©ieB^fii3t»5cfc 
?3 b L r t,^ S C <!: o fc. 

[0 0 34] setc. ««Tfff©jaa*<t»3S<rsci 

»«©ai&**ieii>ai'. ■€'©«e[«^<^E-o> s*f^© 

^S£3!)5*^!ic«9tgKj-rs. mw?§©jaK^^{t3ifrs^ 
©ae^ft^-cfiSMi/i^cK^bffi^M©^®* s EMsi^ u 

30 ffiiSM©^®tCg's;B£S*m6n/c, 

f c jiSmiJ£3&5fen , ^{bffiiSfiitSaffitC Z n ( O H ) , j&j 

[0 0 35] •^w»!ccfct^r»m«fS© 

«T*m*jCi-CttS«f?S©aeE*ffi< t S c itc J: 0 IS 
«iS©lHQ'&:^t< 
[0 03 6] (^^2)il$0. 15mmS$5 0mm 
iJiS 0 mm©4 3 0 B ASS^ffll^/c. EPiJOMfiSlES^ 
40 2 0mA/cm'-r-fiibfc. ^©5gKffi«fiJSS«r 
0. 2mo 1/1 i U. mW?S©SK=S:8 5-ac^-:> 
/c. J»fiJtC«l,>fcJimJi^^©[Hl^S* 2 0 r pm*> 
6 1 0 0 r pmSr^^bS-e. «x/©llK^fl:©^<tER 
IS^^f o /c. figlS b fcKYbffiiSIS©«ffi© S E Ml^* 

[0037] »^^^©liieiiffi3!i5 2 0 r p mfei±© 

^-cfisis ufcMibffiJsmtcBjR/PA e>nfe*i ^ 

tc. S/c, Bgm«l^^=-©15I^S^*«0 r pm*^e.4 
0 r pmia^$-C«K^bSiSM©«®fcM^5S;S*5ig1t 
50 4 0 r pm3&>ioBS^fi£S»SiaiK?lSiJ>L. 8 
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0 r pmifi^Q 0 r p m'Ciim'^gSl&m3:tA,iim^ti 
KfcC^r pgt nJl3t)5C©S^R£Sg|5»K:i OSf&L-. 

[003 8] -r&tot. ^^^mmnfin^tcmm i : nii 
[0 03 9 ] (Hiss) Enjn^ij£S5e[*o*>6> is^^K 

3>s-3/ciC5t?ErttD^8£mSl OmA/cm't?— 

I/. mm(o^mm^m&io. 2mo i/i iu. 

fS©fiK*6 2'C<!:L/r. 4 3 0 B A«S»/1$ 0. 1 
2mmSS5 0mmiIii5 0mm©ttSAi:;i§0. 15 
mmSS 1 OOmmilS Omm©afiB?:fflt^r> 10 

[0040] mmLfcmtMsami. s e uwm vtc t 20 

C^. SSA<fcOfcaKBtCEK)gL/fcJt^©(5^d5. 1% 

^ufcsSfiSS*^gii*^o/c, cn»«ffiB©:^*5. «B 

©^^B:*C # < WS> L/C, 

[0 04 1 ] ^n«Px.. m^<D->)-'<Xi)i:k^<tj:.jtct 

-entci£;Dr®eT?s©fie*afig9:s-r-5c<ttc 30 

[0 04 2] imm4)m$0. ISmmgSlOOm 
mils 0 mm© 4 3 0 BAS^S^SS*^6*•2)SK$■C 
^. EifljDSSfeS5S*o*>6ift*K:*cft:A->T'i; f-S 

E^re^r^jfe^^T^^ofc i C 5 -CEnftDmSSSfe 1 0 m 
A/cm^-C— SiUfc. ^'Uttl^geO'C-eO'C 

• 1 0 0 'c-en-encc-otirsw^tf ■ - 4o 

[0 04^3 ] ?'y})n^,taS/&5 6 o-c©it, ^^•->T•^? 

h mQE« 2 4 V -C* o fcifi . 7* >; mkWlL^ ±M i>icm 

•5r/^•->T'i' h^KtiffiTur. 7*";jjn?^ag*5 1 o 

0*C-C»/<->T'? h«fftt8VOTK:S-CfiTL/fc. 

[ 0 0 4 4 ] x®5 1 i)^hmmA(ommi)^h. mm^<oM. 
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[0045] ximsx(mm^h, mm<i>mL<oi.m^ 

YLffiiSM*. RHEED (Ref lect ion Hi 
gh-Energy Electron Difrac 
t i on) l^/&-rSi. S#r?S©Sfi^fr*S2 0-C5!p 

6 8 0 -cf^ias TuasSr^tc^i^s© y > tJ'-'N- - > 
<sci*>6> 90 -ctLh-r »i»s©iaHitt*ss < ?c s 

[0 046] Mi3©i$li»^jr*.S 355. Zn (OH) 
* ©^fi£*5iggtCjit< » i , Z n Oi^B-C© 7 T > 

6n-2>„ m«f?s©ta]g*mn2<f:. ^sesw/jN§<?c 

^. ^?§©iag*5W<?J-5.i> Zn (OH) ^©^ 
**** *)iSafi£:g*Sffi3i§tvSt ifeKH' 4>^Eg$n 
•5>;^c8t»« Z nO^©[10{c:SlSr-5>Z n (OH) ^JK^^ 
©ffe!B5»?rlR«L/-CL$^o -^©fcto. ZnO©iSB^BiK[ 
ifi-K^ <t£.i>, Lii^L, m*TfS©iaS*5. QO'CJ^LhK 
&«>iZn (OH) **s*S0K:3K^§nS/tft 
tc. Z n 0)!i«®{Ciga^M*5^IS^§ti. ilSH^B:)?fe© 

mts: im^mti)^ o ^> c t *>6 . iteaite*s^^s < 

•r^.3I$©^^*^>x*ssgT*^^^^6n^. 
[ 0 0 4 7 ] 1 *>6ji^4©ifem*ie,. mitm^i 
^•r^Bg©»«©as©8i"^,*>6a!'<s„ -flswtc 

(mtf Z n (OH) *^ci") ©■^;ie>nSx 

[0 04 8 ] mm 1 *i6*j^4©ifem*:>6, ssjnw©M 
<-rs/cj*«:fi«ffS(c&A$tiTc^s. asuni^tctt^* 

fb!B5?rfflt^€.C<!:tCJ:'D^B^Bl^©^Se^iSf< Ur*S 
S©Sfe$B{b*0ofc. S/c. ®^bffil8IS<!:-?-©Tilfer* 

.^&^{b^:ffll^2. C i*i-C# Sfc, .littfS©fiS 

fSF«3-t?g5tti^©S£tS!*5^ < *5 # ^ /c* . mef ?S*©^JO 

iBj©jgS^1ti©iE^b^/jN3 < -ct 

[00491 m:miffi^mmA<oi^3^ifihmnicr>i^x 
#x^.o m^^#f-c«. ^?s©Ji^Me*^'jSinit'. 
STcmia©;^* (,^^SRSi^*5«Ta L-?>r < j^c -5., ^©?c 
Zn (OH) ,ifa^©s«fixs*mi/ca)tcajf 



n 

[005 0] 

[005 1 ] mim$sm<Dmmiim 

ia-r?*€,. 10 6«»JS:ei4*WrSS«T«T*0> « 

tc». i«K-r:t>. ffiis-<:t>©ifflK»-en-eno. o 

0 2mo 1 /I *ie>2. Omo 1 /IcoffiHJCftSCi 

J^^MSK . J:"3S$l/< »0. 0 0 5mol/l*i^ 
1 . 0 m o 1 / 1 ©jSH«:*.S) c i^^MS < ^ MMit 
»0. 0 2 5mo 1/1*>6 0. 3mol/l©iSH«: 

[0 05 3] $fc^7k{t^©SS«!ttCCPgS$n.Sfc© 
■c»^£t,^*s. tfji-a-:^ (^h'^m) . 

(me) tj:t'(ommm, tjuh-^ , iff* 

i©^!e*ffl& c ne. L/C 'b©*ffli>S 

[0 0 5 4 ] smfiSfi©&i^ i^H4R!yfSB«tttcffin 30 

fcm^mmmimi>fcmcit. mmm'po:>^7iiitmo:>m 

«. 0. 0 0 1 g/ 1 *i63 0 0 g/l©ffiHK:S)^C 
i3&sgSL<. J:Oa±ly<«0. 0 1 g/l3!»6.2d 
0 g./l ©©HK:$>SCi*5MS L/t^. 
[0 05 5] 103 «S^tt©«ft:r* o r . 

1 0 5{s*fiS]^Sir&i3. p©@i!tt'5. 

0 5 i Lrtks*TS-&?)M^tffiiS©«lfiS7c:3f|-C*5ffi& 
?rfl3l.i^©*iM$UC>. 

[0056] l^ffir*?.** 1 0 3 i|©ffi-C*S*H6jll 40 

@ 1 0 5 «, n^t&u 1 0 7 ^igrmai 1 0 1 (cgji^s 

n-Cfcip> ^©mi^7!)SS£n-5>J;^tcL,t:*S. Bff 
M©K{bi6SSM€:»€)/ci6tc«. mSgffi?S*S0. 1mA 
/cm'~l 0 OmA/cm'©ffiHCC«>5C t*sS$L/ 

< / cfciJWSK ti 1 mA/cm'~3 0mA/ cm'© 

m' — 1 5mA/cm'©ffiHtc*4C<«;*5SSL.t>. 

[0 05 7] cuib(Dfm^ii^m<Dmm. ^np 

©BrSJi^l^. ^il®©^SKSS«:J:o-C^/j:?>©-C-« 
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[0 05 8] tfc. m^^fmLxmm^j^^^mbf 

«. c©J: ^ /j:^5i<>7'?r«i,i/cSSjS«|g^©f<aD 0 

[0 05 9] Se?r*-^?-L/^C*S6b-^7- 1 

0 2. 1 03 <«:?St«>r!f (:=f^mfn) ^rfflUTSi^TiffOjaS 

sij«sj*ff^. ^M©i!{fcigjsigi=&?#sfcd?)cctt. se© 

«. ^fS©iae?rli5<-r^c<i:«cj:-,-r^N'->T'?> 
©fS^35Sffll^3nifc«>-e*5. ««f?S©SK»5 0-C 

Jiu±t?*?>c:i*i5f$bt^ itK, m*T?§©!as*n 5 

0*C*>e>2 0 0'C©®H-C*.2>i<fc05ft 01^ '^iS 

1 0 4 ccg^-r S^^©EE:tJSr:^^J: :^tf < T S c 
<b{c<fc *) . sWfS©ss* 1 -0 0 -cfeiitc-r-sc 

[0060] tfc. m^micmrvmj: «5 S*T*^«I©:^ 

C^^cJ:l3®WHU^©>'^•->r'i7 hmE^&W^Cidi 

^rfertsp-e©m»etj^cm*p;5±-r#/£:ci*:'6. hh 
[006 1 ] '■&m'>itmm. 

- ht^©^M14»ft3 0 2©«®±(cMtffi^Sll?rm«f 

[0062] ^«MS^3 0 2 ©XS(C». ^^bS^lg 

©iia*P*<-/ci*©iiei«t7^--7' (^075^) *5Bi->T$) 
5. 3 0 1 »*mi4Stt3 0 2 *o-;l'ttCC^#f*Wfc 
3 1 Ui^3!ESlSfe»ft3 0 2?r«# 
^•5.^#HX0n-5--C, »li14»t3 0 2«^<©t!e 
aia-;l/3 0 3~3 1 0 ife/M/r>S#KO d-^-3 1 
UCJi^tfB!l64T.rt»<. ■&n-JU©ii[€&«St5©ia4^ 
•^^Vj^r^ldbvcwtmrn^z o 2©tJS{ci£;i;r^ 

[0 06 3] 318 3 1 9 «(BjafS«r* 

•3.. ■5-n-ent-$3 1 4. 3 I 5K:J:0iifSIStfi3 l 
8©m*f?S3 1 6©Sg*5fl©a?§fi3 1 9©^jS3 1 
7 ©as J; 0 W < * J; ^ cc— SSSicSo c i tc j; 
"J. ■S«T?S«:SWl33»IJ:»3S«T*^»3©m«T*S©iag*iiS; 



C8) 

[006 4] c<mmcj:tiimimi&B<Dmmiis.=i 
[ 0.0 6 5 ] m4rit^^m<pmitmm(Di^^fsms 

cntcj:,D®eTfS4 1 o©«^jie^±tfr. 

tt»*4 1 4CC««TiiSTS"ffi{b^lg©ISJ?<D^^lP* 

m±mL<im>^i'Xx^^o setc; »^tt«#4 1 4 lo 
<?:^:^isifc?&-:>rm#f?S4 i o©*iSJ&^D§i±^c 
itcj:?), m*f?S4 1 0tc^?szj»iJ;»3«iWi^©^«T 

[ 0 0 6 6 ] 0 6 «*l%H«©^fk^SK©ff^fi^g©ffi 

0. jSrt©pH3&s-5ei^cSJ:^-r2)ift{c. SSLit 
1 Hc<J:0#mtt»^6 1 5=&7-';»nSiT-5.c: 

[ 0 0 6 7 ] 0 9 it^^m(omitmm(DB0ms<Dm 

Decb-j?9 10> 9 135:iSt-f. fc-5?9 13©i2g 

S€r«Sf4«(* 9 0 4 CDiiff *[nJ(Ct& r> T j« C <h JC 30 
d^-SJc-S^CUriiS. §e>(CM|nlSiffi9 1 1 . 9121C 

iBg-r s fc-:>9i4~9i6 <DWii:mm^m^<Dmn 

9 0 6. 9 1 3 (CJ: 0 . M«ii:f^(C^S14Sft^Sni^T 
[0 068 ] ai|l?f^ES^g^fflt,i^i©^Kti. 

»©ffili • «J11ffB<i:^mttS»©J8iljIffit*^e>^W 

ijfflst^ssiWj^sst. ±iB©«wjS©as^©tt 50 
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«i3tpe.^«f?§©SS*liEfii*?^fi£Lr4>J:(,^ 07 

». ®Wf&©iae7'n T -< ji/^soat-s/c^oTJi/^f 

SI £fi*TfS©SS2 i^mtt»<*©«iJi • «Jlt»«3 
iiS^S^iWffiiSSft <!:S.c5{agtt^4 t V U flnlHia 
Siii5(E«©S«fjff ©Se 5 i €.«*fffS®iaSMiiEffi 
6 ?rtW 0 > Kiae^iEfit?: i fcSg^SS 7 tc J; f) 

mwjS©ias?rSiJiaiLt:tiS. S}^,{4aw$8<!:«. mtff 
©^Sfb©i5!j»!%^-rii«-r*5, ssii9sis«> 

«t-^-^©^^|S-^^i^i-^^iSJCI& • 
[0 06 93 ^Sttg^ 

[0 0 7 0 3 cnp>©#iiffi«. -^©ffJt^tc^Brtr 
*>at,^L, «il(cj:or«SR©i^- f-«©ffM^erfflt,^ 
■r4>m». ffe#©*l^K:w^«S^=i-f;H:^{c^< ci 

i.. ^/c> ffl^{Cj:oT»~>';n>nc<!:©^B^»S, 
■5- >^ . -fe 7 5 f i"©att{c*jit14fili 

t^br'#?>. «mt4»ftiorfflt,^-5,^S^©affi?r 

UXS©<t -5 tcflLhjtiii) ©m»tl^tc «■?•©$ $ 

[0 0 7 1 ] jfc^^:^^^-v©l£^ 

K:s^-r«RK©31c:i@S:^jf^^=-c!:«?ji{ciS6n«> fe©t?«^£ 

[0 0 7 i2 ] 05(C*sl>-r. 5 1 3«3^ai*. 512 
It^mm. 5 1 1 iJ^HJ^^Ji, 504i507i51 

t$m. 5 0 2i5 0 5 is 0 8«pM4^^{*)1. 50 1 
CCrt33tJt»»5 1 3. ^JSIB5 

1 2*^*5■^3■r*m^4»*^l¥^fl,:'5, 

[0 07 3 } $ H5©3!6SiS:tj«^-«SBSmS5 
0 lffiiJ*>6AS*L//t3l6K:j:i3^«L-cu«,*s, 
» Ai* bfc^tc J: 55tl2m;'3^T- 4> * -S . 

C©«^{Ctt. 33#^<*5 1 3±fC|15<!:«a!©JIIl#tC 
Sil*5SJl StiS C <!: *>*-5. 

[0 074] SUT, *fl?9©3teitas*^-?^©§®fcoi» 

[0 07 5 ] (^g5 1 2) *SBJKffll,ie.nS^^ 
[0 07 6 ] ^Jl)l©«)^<!: Ur«, ^. |g> TJU 
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=. ^ M.m(D^ $ fc X 7^ > u ;^ mo-^ifimi-f ^ti 

0. ^3Si*JB5 1 4-C«iRSti!ft*>o/c5lcJ&#JBe5 1 

r-tr 2,. 

[0077} (S?§«®15 1 1 ) MW*mJl«. itC 
OT©ct 5«cSfl«>t?. ^J15 1 2 i^«»Ji5 14© 

?:[fil±3 1*. WMCC J; «>^ST^K: J: -^r^Srite^^j 
Sf^F^tcBB Dii*T . 5 1 4 (cteW S3fe<D368S 

S?rM«L. ^m^:fjm'J-(Dmf^'^m. (J s c) ^rtt:^ 

s-<fsc<!:-c$>^o 'Xtc> mm^m=i:mii^^mb i 

tcj: •J^^-rS^B 5 1 2 i]g?3«S5 0 1 ©i^f > 
h'£rKS±^-SC it?*-?.. 20 

[0 07 8] m^mmms 1 1 tc«4ij»{$)i5 i Aum 

iRnIfig^i:?SS^^©5fc{coi,^X?Sl,»Sia*€rW-r ^. C i 

1. 2iS©ien^JS*§tl-5. Jf$L,<«. 6 50n 

mti±©2SS^^©3fe©Mi®^*i 8 0 %Jii±-C* -5. C i 

[0 07 9] (mmwms 1 4) :$:^BMt,cmi^(^in^m 
mwm<Dtint L-ru. S i . C, G e^© I V;^7t;^ 
?rfflt»/cfb©. *'5)ti»SiGe. SiC. SiSn^ 

©I Vj^^i&m^fcfeoj&ifflti^ns, 30 

[ 0 0 8 0 ] &L±<Dmmi^mn(D'px\ ^^mo 

It. a-S i : H (7k3R{t#^SS->y 3>©lllSfS) . a 
-Si:F, a-Si :H:F. a-SiGe:H, a 
-SiGe:F. a-SiGe:H:F> a-SiC: 
H. a-SiC:F. a - S i C : H : F^© I V]^5^ 

[0 0 8 1 } $fc. mm»m<Dmm^umRzmm^m 
kt.m.\.\ 

[0 08 2 ] */c. ^^^Uli, ffim^§iJai«:j;or. 
'J>tJi< th—m.<Op i nS-^^^-rS. -g-Ur, p i n 

[ 0 0 8 3 ] sfc. mm-wmmifmsmt br«. 
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[0 084] {mnmmb o i ) ^^B^tctet^r . mm 

fc> *©BiJ?*«jS{b-r-&*{cj;o-cswi5e±iBiii.r 

©t8:W4>^»-rs. MH^m@«*»fte5 1 4A5®iRoj 

«g)JciSg^J^©3teK:'Ot,i-Cl«C^SS^5:WT.5 C i i . 
Sirt***(SC>Ci*sS*§i7-S. »Sb<tt. 5 50n 

m&m<D-i&S:mm(D^(omMm*^ s o %«±-c* ^ct 

$L/l>. $/c> Sf$L<«ffiin:^«5 X 1 O-'Q cmjy 
T-C*SC<!:*«a$L/<. J:*)»SKl3:l X 1 O-'Q 

[ 0 0 8 5 ] ai^liffiOttif^i L-C«. In.Oa. Sn 

0. , I TO ( I n,Oj+SnO,) . ZnO. CdO. 
CdjSnO,. TiO,, Ta^O,, BijO^. Mo 

O3. Ns«wo,^©«mi4K{bti*?.iH*cne.%g 
^L</cib©*i»a(cfflt»e.n^. jjcfc. m^m'&mts 

[0 08 6] Huie»m^*^{tS#.S?c« ( 

iL-C«. m«2l?^fiS63&sZnO©«AfC«. A 

1. In. B> Ga. Si. Fm*K ttcl n^O^om 
^CCK. Sn. F, Te. Ti. Sb, Phmifi, ttc 
SnOj©^^(C«. F. Sb. P. As. In. T 

1. Te. w. CI. Br. I mimmicm\,>fi>tii>. 
[0 08 7 ] mmmmmi'iSJj^t urti, xyv— 

[0 08 8 ] 

[jiifet^] mmm i - 1 ) a i iCTR-rms-^mi^^xm 
[0 08 9] mmiimwi o 3 iora, ^5 cmft-c 

USD. 1 2mm©X-f->UX4 3 0 BA©— :&©a® 
(0^m<.>fCo 0 5iL-CS3:Jl$ 1mm 

©4 -N©^s4ffit,>/c. 1 0 3 tiR^ffi. n 

[009 0] 1 0 4 «?BMEEIS©?k?§jSi L. 

-^*a-;^^20B/i ©fa^-c^ra^ . ffiMlEiSraKis 
0. 025moi/iibfc. EniramaSfSB. 1 0 m 

A/cm'tCL'/c. 

[0 0 9 1 ] mW4l 0 4©Sg?r02 (a) tCTj^-ri 
^tC. ^ra©igMt <!; «>CC 9 0 'C^^^ 8 0 'Ct-C^fj t,C 
WCS«T=Srtfo/c. ^Ur. 1 0 3 % 
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[0 09 2] ^<Dmm^Ltcmim^^a:>mmitm i 

[0 09 3} C©*i. -Sj^SSttiB^^'^XvCVDi&K: 
J:«J> nM^NSSS i?:2 0nm. iM#^SHSi*2 

OOnm. p^SfcS^S i 1 4 nm. COJBCcaSS 10 

CCctO I TO?:6 5nmSJB3#, S*fK&±?8!l*©4> S 
1 - ItufA. 

[0094} CCDSR^E 1 - 1 ©®»«tfeffiSJ s c B 

^m*^*©Tll. OmA/cm'-e$)-ofc„ . 
[0 0 9.5] ( 1 - 2 ) S 1 (C^-Ti^gSffll^-r 

[0 0 9 6]^mi4»*^103RC«*iaI«ffil0 5(C« 20 

HSfiWl - 1 <fcl5lD<bCD?rffll,»/c„ 

[0 09 7 ] m,Vxm 1 0 4 itmw.^<07ii.^w.t l> t?- 

*p-;^;&4 0 g/ 1 ©S«^-em> iSMffi$5«K« 

0. 0 2 5mo 1/1 it/Co 

[0 09 8] 1 0 3 4. 2 0 0 -CS-C^'UJta 

ja^L/. J]ni»^-r<'«:««T?§ 1 0 4icaiitrs*f?rtf o 

/Co EnSnmdiE^fi«S2 (b) cr)J:^(C^^t§-f±/c„ S 

■r. EnJ]nmdsg5s*o*^6^^tc 1 4mA/cm's-e 

*tf?c. mm.^mWfil Am cm' K-miyfct 

ai'-e. EiisnmffiSgg^n 0mA/cm'{cmt.«c^ . 

L/c; ««TtP!«!©m#fjS©Se[tt9 0-c: ««?i!i»TI^© 

^*TjS©ias« 8 0 °cr* o/c. 

[0 09 9]$ C©*>i*]KS0!1 1 - 1 tmWD^^. 

Onm. i^NSSS i^2 0 0nm. pS^b^S i 
?rl4nm. COfecSJlLfc. 56fC, ^^H»tf 
^^:fc^:f^,X/^•-^ 4f>J>yKJ:D 1 T04B 5 nmflJlS 
SS*l»Jb!»«©&2>®l8SS«:Ji^fiRb/c. C©± . 40 

•Zi^mi^fc^^ti^l-^m'J-E 1 - 2 iP?^. 
[0100] C©lg^E 1 -2fCOl,>t:HHRBiSIK* 
?fofc. ^-T^E 1 -2*8 5-C-8 5%RH©iSS©eil 
HtcAn. 1 v©jM^WT:^**Ht. B#r^^iSi<tt>K: 

*-:Sf-L7c<bc5. 2 0^rafieffloriigisrs^bfc. 
[0 10 1] {imm\)m.imm^^^'}nm^\^ti 

[0102] C©SR^R 1 ©^l&S%l£]S J s c SO 
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(Et*:^©T-r9. OmA/cm'r&ofc. L/ft:*So 
T. **I§©IR^=-E 1 - 1©«'53W. €in/c#14i&*r 
•5>C<!:*slD*>-o/c. E 1 -2i|aliBI©»t5eil 

(8 5°C-8 5%RH> jg/^VTX l.V) ^rtfofciC 

A^e*. 2|c|^?8©jg^^E 1-2©«'>*J. ffinfc#tt%W 

[0103] {mm.m2) m3icmft^^m\.^xm.it 

[0104] M'^nMWi 02 t L/T«. X^fl^ UX 4 
3 0 BA©— :S-©^M{CT;i'S->i7A%^t^ft«:j:t)a 

H$is-/tfc©*fflt»fc. mm&Mi^3 0 2oimmm\it 

6 0 >9^/m i n t Ltc, #SttS«:«:*>*i2>Si:^« 
1 OkgiL/c. mt}itmtm')0-'y3 1 HCffl;&.ji 

5. 

[ 0 10 5 } Smtt«{*3 0 2 «^ift^„ >Pfi^S«i 
3 12. 3 1 3 iLrBffil&5:fflt^ WSiftS. 

[0106] i«fi?s«3 1 spKomam i 6b. iki? 

ffilS©*S^iL. iff *n-;:^€r2 0g/l©iiI^-C 
m> ©KffilStSKttO. 0 2 5mo 1/K SSttS 
5 'C. tm^i^mmt l S m^/ c m' t L/C. 1 ^S'© 

mtvmi nmcomitmsm^mmLfc. 

[0 10 7] Shl^. (gS?S«3 1 9rt©§tff?S3 1 7 

mstmrncoTii^mtL. f'+x h 1 0 g/ 1 

©Sd^-rttl^. lEKMiSiSStiO . 0 2 5 m o 1 / 1 , 

M.mt 6 0 °c, immm^mt l O m a/ c m' i u 
fc. ®s?s«3 1 9\^xiizmLfcmitms&m<,t..mo. 

0 2 nm<Oi^^am^ ht£^. xmmroym'^icj;: 0 c w 

[0 10 8] 3 etc. C©«)i> .N^^tt)l*:7'-7X-7C 
V D^tC J: 0 . n S^^H^W S i 2 0 n m. i MI^b^bM 
8 1*20 Onm. p^»i^SS i * 1 4 nm. C©)B 

>i^K:j;fD 1 TO*6 SnmaHL, Si*|5S±?ajm©* 
^SW^e^fl^fSL/Zc. C©±«c. ig*tt*4tcfflt^fci^ 

5r^T-E 2 iPf^. 

[0 10 9] (Jtt5«^2) ^^tffilS*:^^^'-:'4"J>i^ffi 

{cJ:»3itSL/fcmtt. SI«S«»l2 iIll«cct-C5fetas:^ 
[0 110] E23&5. R2©1. 2^©*m^^** 

[0111] (3fete«ai3) i24{c5^-rsia*fflt,^-cK^t 

[0112] *miipi*4 1 4 1 tt. :^7^> 4 
3 0 B A©— :;^©aBK:^=&x/N- v * y > e^ffiKj: 

I15-a-/c4>©*fflt,^/c„ S^S<*4 1 4©^aie« 
3 0-05^/111 i n i U/c. ^mi±«mi:3{>i*^'5>5i:*J« 

1 5 k g i L/c. 
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[0113] ^mai*4 1 4:itmmttj:i>. ^isj^s 

4 0 6.!: L/riJ/OWestl/tffii&^rfflt^ 

[0114] m«T?S4 1 0 ». ^«f«4 1 1 (Dj6*^e.«i 

|g;J<>y4 0 8K:J:D^?l$tl. t-$409CC±o-C 
9 8 -CfC $ -C-eCDffiS^ilf fcfa. S«T« 4 1 1 <D±8P 
'^SFtiJSnSo •^«4 1 l©±Si5iTSI5-r. m#T«4 

1 oKsg^iiB^r^fc-a-^cir. mm^stmmiicss. 
fi-rsK^bffiis (zno) cw^t«:©iwsp%tfo/c. 

?S:4 1 0 ©SS«SStt4 1 2 . 4 1 3 tCj; -ot:*- 10 

-sn. m*Tf&4 1 o<D±ss5oais^-=&-i?--r-2>©s 

tf4 1 2 tt9 8 -C^^U mWf§4 1 GOTSPCDaS?: 
€::::.4f--r5Sflgf-4 1 3 «8 5 •C^rn^bTt^/c. ^£ 

[0 1 1 5]m«rfg». mSM^m^itiO. 02 5mo 
«3 0 0 g / 1 i Ltc, WnmiAmS.ii l O mA/c m 

' i L/fc. mm^m»4 1 4 ommmit 2 mXm i n \ 

[0116] :^^?^^^^B^^htj::hm<tmmmAmm 

tH«s>&3 4 0'ac}jni^L, 4 0 ow©RF^^••7-*^a 
5ft©ia^#:^5:m^> ««Sit*4 5 o-c<bur-7-ri7 30 

^tf:x.i^miK iPhprnm^kJ^^l^tc. C©p i nH* 
*"hAp i n^tli^o iSt^-C i )lJgfiE©KK:teWS~> 
•5>i^r-;l.v><DS-^]:[:€r^"h Ap i nH© i SHJfJSS 

l5I«©#«{<:J:or 5 F;Up i nB^JKeSUfc. 
^ 6CC.i ^@Jf$fiSK:i^v>i7K^©il-^*'X5rffit,i2,Jet 
9\-imm<D^m-Ch 'jVp i nJi<&JfJfi£0/c. C©f*. 
a-;U-:/-ci-jl'tcJ:«)X.'N"7 afiiajfcffltiT I TO* 40 

mMmmmbo 1 tvxmmutc, L/*^-2.©%. as'^- 

[0117] (ifctjws ) K^tffi^sK*:^/^' ^ 3» u > 

ffi-cf'PRSb/cWJi-tJ. *iiitai3 ii5ilf©^ft=-r5te«:t> 

[Oil 8]^^^E3tR3K:ol,irHHRBK!||%?f 

o/c. 5RTE3iR3*, 8 5'C- 8 5%RH©iSJ^^ 

t^{fc%*-dif-L:rc. ^^R3 3&S2 O^ra-c^effl:^^ 50 
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[0119] (^t«l4 - 1 ) S 6 tC^-r^gifflt^T 

[0120] ^^I4»i*6 1 5 1 L-cit, mm^M'i 

'ik. ;^7->lxX4 3 0 BA©— :&©^MK:iB?rX/N'-^ 

5©tij*MmJ2 0 >5^/m i n t.Lfc. SSSttStt 
K:*i*>'SSS;^« 1 0 k g i O/c. 
[0121] m^»i^6 1 5»l^<!:«:'&. >tfl^SS 

t-^Sf 6 1 1 K:J;-r5-r^mi4»*6 1 5«9 5*C^ 

-rT^uflnf^sn. 'mm-m i op^icmx^tii,. mam 

fcn-;u?:JiBSH/Tte< Ct-C, l8K4©iK»©J:^ 

[0122] m«T?&6 10 mmw<omifi^mm^^> 
ye 0 8{cj:<3®gi$n. t-^f e i 3tcir>r9 5'c 

$t?ag?r«)lf/dS. m«T«6 1 4©±g|5tCpa3<a 
■S. mWtte 1 4©±gI5<!:TS15r. m^rjSB 1 0 tCfiS 
«)E'&Jffc-l±SC<!;T. ®m«i*6 1 5©«ffitC^S 
•rSKffcigIS (ZnO) ©Ji^©*«ai*?fofc, SSfjS 

6 1 0©SS«Jagit (^S^) 

mWfSe 1 o©±gp©?aK**-=-if--r'Sman-« 
9 5*C*^L/, m*T?S6 1 o©TSB©iaK*-=e^3»--r 

[0123] miff?S«, JgmffiiStSKttO . 0 2 5 m o 
IX \ <0^mm.tLtc, mW?S4J©t>--;':<7U-;^©jgS 
«3 0 0 g / 1 i b/c. Sfc, ti#ffS©?Se=S:mSL/c 

SCtCCjcO. fSrt©PH?r— S<b-r?.iifc(C> 

1 0 mA/c t L//c, ^mi4»*©JiM^ 
tt2 m/m i n O . S«t^. BMbffiJSM*^ 1 . 4 « 

[0 12 4] C©<fc^{CL/-C. 

f*)g * a - Jl/ - n - J: 0 7- -7 X V c V D ilS^rffi 

'^ij::^^mi\ ±Umm%3 4 0°C(,cnmV. 4 0 0W 
©RF>'^•'7-*SALT. nMH^ff^BSLfc, ;X{C->7 
>ty;U-7>i7k^©tg-^*';:^.*fflt,\ ««jaK«r4 5 

fc, 'Aicmi^S.^ 2 5 0 'Ct L/T, vit^^uyt 

(Dp i nB^SrsJ^bAp i nJgil»^. 1^i,^X i Bfl^fiS© 

© i M»}&fiK©^J: "3 fcif-^b. ■r!teto-^i^7>©S£fi 
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t^-c I T o ^mm^mms o i i b-c^ u/c ii-ttiiii094 - 2 u-r , BsftMJSn^f^iSL/ 

^^:t}M^^i^'i^E 4 - 1 ii^^. [013 4 ] m^me 1 o©sK«asn- (^^> tc 

[0125} (^fi«i4-2) 7"';jjni^S?ri 0 0-c <fcor*-^?-§n. m«T?S6 1 o©±gi5?r*-dJ--r 

iU. t-3?6 0 9T1 0 0'CK:l]lB^L//c5^MffilS*;^ Sa^ii2 0 C°C^^b. m*TfS6 1 o©Tgp©jas 

?g[612(0. 05mo 1/1 ) ^rl^J-ratCl Oml-r ^^^^-iri^ffiil 5 0'C^7jkbXl>fc. 

o, m^?s6 1 0 t^^xLfci:jLmtnMm4 - 1 iiuii lo [0135] :^mmmvi.t. izMs.j: *) i>i^^^^s^T 

K u rTfe^m:*;*^*^'^ Ufc. c ©ig^^* E 4 - 2 i ccfct^r m«f «:tf ^cti^h. 100 •CJW±©SWfS* 

[0 12 63 ««T?S6 1 0±Si5©Se=&-=6-^--r.SS l,i«*TfSctitC*JCirm*f*tf^Ci3&iTt^Ci*^6> 

SH-»7 0'C^^j^L« m*TfS6 1 OTSB©®^**-:^ . -'>'->T'? h^E?::^^<igjS4S-li-&Ci*i-et^<, C 

[0 1 2 73 iViMmA) K^bffiiSK?:^''^•.5'$ y^i' tCl,>KftMiSK%Bfi£-rSC<!:3!)St?#y!:. COK^bffi^ 

ffi-ef'FjiSurcjjt5^». ^F«4 - 1 tm&mA: - 2 ii^ e©±cc h y)m^<D p i n ^t^^ftji. mmw^. 

[Q 1 2 83 ^^-E4- 1. E4-2. R4tC-ol»-CH , [ 0 1 3 6 3 C©31&*a^^-?-?: S EMffiSL/ci C 
HRBK®^*^f-^/c, «-?E4 - 1 . E4-2. R4>S: 20 5> X/n' > i'*StCJ: «3?^^t/cK{tffiiS4fflt^/c 

8 5-C-8 5%RH©3S:^s!:^?itcAn> 1. 5 V©M ^m:'3«^-fC < e.-^. S;ffi;E£«©IBf3!iS2 ^© 1. (i:^:i> 

iC?). E4-1. E4-2tt5ST-R4J:»3fc20^ia [0 1 3 73 (SS6S0II7 ) 119 CC^-rS?K?rfflt»rK{b 

/c. [0 1 3 83 «Sttai*9 0 4<bO-rtt. «ifeei!l4-l 

[0 1 2 93 (.^m^) ^mA-2tmmvchx% tmm<Dmw^m\,^-tc. mwsEm^Q q ao-:^^-^?.:^ 

^mtim.l-^i'^mVfc. C tl=£«^^E 5 t Pf ^„ fc/c f- F« 1 0 -f >9^/m i n <b L/C 3*«tt»tt:(C3&i*i 

l37fcji^?n-5>TJU3';XA%ffll»-cmtFf?S©SS SSStiKl OkgiUfco 

:/U7t ■Y^l'?:— S(C«-p/c. •rJSt)^. m*T?S©^S [0 1 3 9 3 »«1±«ft:9 0 4 ttl^i^ci), >tt[SimS 
iSLS 1 tm'&&^<OW^ • WS-mm. so 9 l l . 9 l 2 <!: LTUSSS^^I^ RiS<!:i^.c^. 

3 i «mttsi*©te3t3ia i ^.■sfigtt^ 4 i .t* yjin^ 9 0 4 « . m«T?SF*3 a /cia^ t - :> 9 0 6 . 

as<bit^ffl©m*ffS©?aS5 i*ie.mwjS©sai*jE 9 1 3(c<t-oT 9 7 •cs-c^'yjrasgisn^). 

ffl6 ^tl-mu. ^SSI«iEffl*fe <!:(Cia*lig!gS7 tcj: [0 1 403 S«t?S«. ^ffiffiSS^fiSttO . 7 m o I / 

»3m«TfS©SS^§iML/c. aS?:$iJ® 1 ©;i<^?S i 0 fi*T^S'^'©1^ :<7n-x©?ge« 1 

^-2>fcAtCb-:Jf6 0 9. 6 1 1. 6 1 3 ^rfflC^ri* 0 g/ 1 t Lfc. EPJnimS£lEffi«2 mA/c m' t L 

•i). fc. 

[0 1 3 03 (Jtt50a5) K^tMiS)g%;^>'^•!'^" j^i' [o 1 4 1 3 m«TB©S0K:«. b-if9io. 913 

^■rf'PSb/cWntJ- ^005-1 <!:l§l^©^t?. 3t ifiW^-ihin. b-$9 1 3 ®12gSS?rmW«©)SCC^T 

em:^!*^-*^^^^^/^ cti*«^R5£PfJ;. <K:ufc*s-o-c/jN3 < Lrt^S. m«T*©*-c©g^S:& 
[01313 S^E5. R5«:o^,>■rHHRBi^;i^?^^f 40 Ifi]©S«T?S©SS»ia8 (a) ©i^CCJ&ort^S. ^ 

ofc. «T-E5iR5^8 5'C-8 5%RH©?§J^^ Sf), mWfS©^*^e.©k?*5At < !fe tir, 

fifCAn. 1. 5 V©3S»/>VTX?r*H:f, ^r^igjfiii ?aa«T3!>5-5. — S8 (b)©J:^4C 

'fe{C#S*-=er.$-Lfcic6. S^E5«3g-?-R5 J: &r>-Cl»-5, -5*0. fl«T?S©^M*>6©gg$*57*ct < 

•5^>3 0^fflJW±«<fiMoit6J«(cg$»5. ■r<-nfcs sc^>cc'3n-c. ^^mt.±.ifi-:>x\,^<^ itc. *tiajm 

§e.tc. fR^^E5*k>J, ^^tffiJSffi*^ ©9 11. 9 1 2 tCiESf t - 9 1 4-9 1 6©|^ 

i^tcoci-cfc'O. ^M©^©ftD°n^*5|6]_hL.fc. ?r^smttSft9 0 4©3l^f:&|nJ^cs•^r^'!7^cjSP>u. 

[0 1 3 23 (HJfiWIs) «E%2 0MPaSTj]nEt? ««tt»»9 0 4©jitf:&rfii«:Sors«fi&©ag?:t§s 

^•Sff^tJ^rt-c. il6tc^-riga*fflt>rK{l:;ffii&BI* ^tcTtfrt^s. mw^J&^©ii#Tf§©fig«9 3'C, 

U/c. ^i|i&7^©m«T?ff ©aS» 8 0 'Cr-* o fc. m«T?S3l 

[0 1 3 33 mt}m.r>^<DS.t>i: 1 5MP a <»: L. ^Stt 50 .jgS^. ®{b^*s 1 . 2 umJtSL-Ct^/d. 
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[0142] c<oj:^ic{mutcmitmmicMLx. 
c^i}>hm<Dmwiiim<,iciLtit)tp'-ofc. chit, * 

[0143] 

[ *IB<D«I«] g«*31 1 . 3 , 5 RCf 2 ©SSyg^^Stt ;^ 

[0144] m^^ammicjitut^ ^ti^tKD^m 

:^*T{cffll,^S<b. ^tS^»*3&SiS 

[0145] m^me<jmmicj:tnt. m^m(DU&t^ 

[0146] it*3I7 . 8RC>' 1 0O^H^(Cj:Jh,«. K 

[0147] i»3<^9®^Hj(cin«. m«f^©>'^•-> 
[0148] ii^^ 1 1 ©^HjK intf , mitm^mcD 

oy^scy—m^fik-rwimmTgbi. 
imz ] mwm i K:4si:fsse[ts^©iS^^{b=&^-r 

[133] :*:^Bj©^{blEiSIS©S{jfi*ft4llig-r^:^c«) 

©3aeaKfi£iiB©-wi*^-rBrSBit?* s , 

[04] :^^momitmm<Dmmy3m^mm-ri,icit> 

[05] *^©7?ffi-cj^^$nfcffi!{b3fif&M^jifflL. 
©»i^fi£S® offe©t?a*^-r Bias r * s . 
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[S7] mtlfSS$«®©TJl'=f'J XA©— t»J?:*T0t? 

[S9] *%?a©ij^bffiisis©isij*:&ffi^siitrs/c* 
©iti^jsiga©f&© W'&^-r Brffis-c* -5 . 

1 0 1 mai 
102 t-^ 

10 10 3 

1 0 4 

1 0 5 StJaj^g 

106 wsm 

1 0 7 ftmfffita, 
108 

1 0 9 um^ 

30 1 ^f3/cUP--7 
302 

.3 03. 304/305. 306. 3 07. 308. 3 
20 0 9 . 3 1 0 m^Vi-=> 

31 1 

3 12. 313 StlSj^ 
3 14. 3 15 t-^» 

316. 3 17 'm.m^ 

3 1 8 

3 1 9 W&mm 

40 1 jtlO/cL-U-^ 

402. 403, 4 04 Jiiila— 5 

40 5 

30 40 6 jPflSlSSRSg. 

4 0 7 

40 8 «ii;}<>7* 

409 t-5f 
4 1 0 

4 1 1 mmm 

4 12. 413 aStt 

4 1 4 »S1£S^ 

5 0 1 mm^m 

502 m3©p® 

40 5 0 3 113© i S 

504 ^3©nJl 

50 5 ^2©p® 

506 mzoim 

507 M2<Dn@ 

50 8 mi<opm 

50 9 m© iM 

510 mi<onm 
5 11 2Bj^ma 

5 1 2 ^HJl 
50 5 1 3 



5 1 4 

6 0 1 
6 0 2. 
6 0 5 
6 0 6 
607 
6 0 8 
6 0 9. 
6 1 0 
6 1 2 
6 14 



6 0 3. 6 0 4 

mm 

6 11. 6 13 
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* 6 1 5 

90 1 itO/cL/U-^ 
9 0 2. 9 0 3 n-^ 
904 

906. 907. 908. 909. 910. 913. 9 
14. 9 15. 9 16 b-d? 
90 5 m^WLK^U-'y 
9 11. 9 12 
9 17.918.919 
10 9 2 0 fli]R5P>:/ 



mi] 



im2] 




108 iBStf 



106 



108 flm^vy 
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